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[1. TITLE] 

Polyester biaxial film 
[2. claim] 

(1) It consists of polyester which make a main 
component a poly- 1,4- cyclohexylene 
dimethylene terephthalate or this. Fine crystal 
size and the degree of surface orientation which 
are measured with a X ray diffraction method 
are respectively 40 - 80 angstroms and 80 % or 
more. 

The polyester biaxial film characterized by the 
above-mentioned. 


[3. wnmmtmm] 


[3. DETAILED DESCRIPTION OF INVENTION] 
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This invention relates to the poly- 1,4- 
cyclohexylene dimethylene terephthalate group 
biaxial polyester film which was excellent in a 
mechanical property or dimensional stability. 


(J£iT PCHDMT iffc-j-) 3R# 

y^*7vwi, *4£ 

PCHDMT ^*°yxxT/M±^ 

©ttft* s +^t-n# y^f i/> 

0Jx.tf#l»BB 60-69133 
^$B(C(± PCHDMT2 ttlEfSj/if 

PCHDMT 

y m^x/i-^^/uAiz^^o ^ 

^^o PCHDMT ^.fyx^f 


[A PRIOR ART and a PROBLEM 
ADDRESSED] 

Poly- 1,4- cyclohexylene dimethylene 
terephthalate (PCHDMT is called below) group 
polyester is compared with polyethylene 
telephthalate group polyester by which mass 
production is conventionally carried out. 

Since a melting point is high, it is considered 
that the film is more promising in the field as 
which heat resistance is required in particular a 
thermal transfer film, a flexible print circuit, and 
a magnetic tape. 

However, the present condition is the quantity 
to which the industrialization was very 
restricted, in fact. 

As this reason, properties, such as strength, 
toughness, and dimensional stability, cannot 
express PCHDMT type polyester sufficiently 
compared with a polyethylene telephthalate 
group. It is in many problem being generated in 
respect of practical use. 

For example, the improvement of PCHDMT 
biaxial polyester film in dimensional stability is 
stated to the unexamined Japanese patent No. 
60-69133 gazette. 

However, it may just avoid the deficiency in 
performance in a strength surface. 

The present inventors did various study that 
such a problem in PCHDMT type polyester film 
should be solved. 

PCHDMT type polyester biaxial film which 
has a specific fine structure as a result knew 
that the excellent mechanical property was 
shown, and reached this invention. 
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[SOLUTION OF THE INVENTION] 

That is, this invention consists of polyester 
which make PCHDMT or this a main 
component. 

Fine crystal size and the degree of surface 
orientation which are measured with a X ray 
diffraction method are respectively 40 - 80 
angstroms and 80 % or more. 

It is the polyester biaxial film characterized by 
the above-mentioned. 

Polyester which make PCHDMT or this a main 
component in this invention is as follows. 
Polyester which sets 1,4- cyclohexane 
dimethanol as glycol component, terephthalic 
acid as a dicarboxylic acid component, or 
make these components be main components. 

Dicarboxylic acid components, such as an 
ethylene glycol, diethylene glycol, 
polyethyleneglycol, A propylene glycol, 1,4- 
butanediol, xylylene glycol, 2,2- bis ((beta)- 
hydroxy ethoxyphenyl) propane, Glycol 
components, such as a bis ((beta)- hydroxy 
ethoxyphenyl) sulphone, Dicarboxylic acid 
components, such as adipic acid, a sebacic 
acid, an isophthalic acid, and 2,6- naphthalene 
dicarboxylic acid, (Hydroxycarboxylic acid 
components, such as epsilon)- hydroxy caproic 
acid and a 4-(beta)- hydroxy ethoxy benzoic 
acid). The above-mentioned component is set 
as a small amount (preferably 15 mol % or less, 
more preferably 10 mol % or less) co- 
polymerisation component, and it may 
manufacture by the well-known method usually. 

In addition, cis type and trans form are 
present in 1,4- cyclohexane dimethanol. 

In the melting point of polyester, trans form 
rich is preferable. The ratio of a usual cis type 
and a trans form is 50-80:50-20. It is good that it 
is 55-75:45-25 more preferably. 

Moreover, as for polyester, it is preferable that 
the intrinsic viscosity in 25 degree C is 0.50 or 
more in a phenol / tetrachloroethane 1 :1 (weight 
ratio) mixed solvent. 

The characteristic of the polyester biaxial film 
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(100) 0^^-^^^^^ 
<9 Scheller ©itOTLTi 
btLS^B^i^f'-f X (ACS) 

40-80AT-& 
Z^tfc&^XhZ> 0 ACS # 
40A*ri$T*te^i£££tt m 

oi^-msiaft^ioox (180 
/180 ata 
^ ffisarsi^^ 80%*^-cii 

*^<D 2ttgcfr7^/l-A£- 

h mmm 2 i: t £ 

M^-cj- 5 r t mi £ 1 1/ \ 
Jr^^fi PCHDMT £fcfir 

1 1-5 *° y ^ * x/l^ 

75>ib&5*2£#7-iVUA (jfcjg 


of this invention is that fine crystal size and the 
degree of surface orientation which are 
measured with a X ray diffraction method are 
respectively 40 - 80 angstroms and 80 % or 
more. 

Fine crystal size means crystal grain size 
(ACS) obtained from the half peak width of a 
diffraction (100) peak using formula of Scheller. 
However, it is necessary to be 40-80 angstroms. 

If ACS is less than 40 Angstroms, when 
dimensional stability (heat-shrinking 
characteristics) is bad and exceeds 80 
angstroms, it will become the film of a brittle 
property. 

Moreover, about the degree of surface 
orientation, it defines by degree of surface 
orientation =100* (180-half peak width) / 180. 

However, if the degree of surface orientation 
is 80 % less, the physical property balance of 
stretch characteristics, vertical, and width 
becomes bad. 


As a method of manufacturing the biaxial 
oriented film of this invention, it is preferable to 
combine a flat method simultaneous biaxial 
extension and heat processing. 

The unstretched film which consists of 
polyester which make PCHDMT or this a main 
component specifically (a unstretched film may 
be usually manufactured by the well-known 
melting film production method 

However, the melting temperature of a 
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-* — <Dfej$U!&lt 290-330°C 

$tLfcR4ft#Hi 60°CJiJlT^^ 

H £fiS90-150 o C, «E*J«t 

2. 5-5. 0 <fc 5t-*> 

offi«£flJflf*jflS 8-15 f&gj£ 

tt3E#LfcS, 200-280°C£ 
bfc#*L<tt 210~270°CK 

15%«TT0 55l5Bt L< tt» 
2x5o 


polymer has 290-330 preferable degree C. 
Moreover as for the membranous substance 
spit out from the die, it is good to carry out rapid 
cooling to 60 degree C or less, and to control 
crystallization). The flat method 
simultaneousness biaxial extension of the 
above-mentioned unstretched film was carried 
out so that the draw ratio of the temperature of 
90-150 degree C, vertical, and a horizontal 
direction may respectively be increased 2.5 to 
5.0 times and a surface draw ratio might 
become eight to about 15 times. After that, 
more preferably, 200-280 degree C of the 
methods of performing fixed length heat 
processing, the tension by the 15% or less, or 
relaxation heat processing is adopted in 210- 
270 degree C. 

The role, high multiplying factor drawing, and 
the tension process or a cold drawing is 
generally connected with increase of the degree 
of surface orientation in the direction in which a 
high temperature process increases fine crystal 
size. 

Combining above conditions with obtaining 
the polyester biaxial film of this invention 
suitably is made. 


[Example] 


[HJ60iJ1~5 f Jt!fc0iJ1~3l 

60 : 40, 290°C, @^f£ 

Jf£0. 70 (D PCHDMT (D^< \s y 

ttHdfltf&U 310°CT y ry^rfi 
200mm, V y^fiiM 0. 8mm 
<D T *>e>J?fctiLfco JftB 
Ztiti&tAi&Wtot: 20°C{cf£ 

2 ttffift&ifiu tshizfe&m 


[Example T-5, Comparative Example 1-3] 

The cis- trans ratio of a cyclohexane dimethanol 
component supplies the pellet of PCHDMT of 
60:40, 290 degree C of melting points, and the 
intrinsic viscosity 0.70 to an extruder type 
melting extruder. 

It is under extrusion from a T die with a rip 
width of 200 mm, and a rip space of 0.8 mm at 
310 degree C. 

The extruded melting membranous substance 
is cooled with the casting roller kept at 20 
degree C, and a unstretched film is obtained. 
Subsequently the simultaneous biaxial 
extension of a tenter system is given. 

Furthermore after performing fixed length 
heat processing, it trims and the oriented film 
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T 20m/min. cOiiJ^^jf^ 10 
rfi 400mm (D$£i%7 

^ft (MD ^ffa) (C^LTii:^ 
#fS] (TD ;fr[S]) Wji#ffiF**5 

*/c 0 md jffa<Dmm%m 

tti-^T 3. 1 fflft Lfc 0 
-fX, EBEfpjS, 3ft£, 180°C 

(D&gz&m 1 at^r. 


with a thickness 10 micro- and a width of 400 
mm was wound at the rate of 20 m / min. 

In this operation, various the draw ratios and 
the heat processing temperature of the right- 
angled direction (the TD direction) were 
combined to the drawing temperature and the 
length direction (the MD direction) of a film. 

In addition, all the draw ratios of the MD 
direction were increased 3.1 times. 

Dry heat shrinkage (fine crystal size, the 
degree of surface orientation, strength, and 180 
degree C) was measured about the obtained 
film. 

THr -esult ^hnwn-ia a-Table~t. 

It finds that fine crystal size and the film whTtfv 
has the value of a specific range in the degree 
of surface orientation have a favourable 
property. 
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[EFFECT OF THE INVENTION] 


fclfeVftiD 7 j ;u The film of this invention is PCHDMT group 


polyester biaxially stretched film which has a 
2 4 /UAT'fo favourable physical property, and is useful as a 

9 #i:ilffliitt7^ /ua neat - resistant film for industry in particular. 


tt^W-TS PCHDMT y J- 
•3, #KI|tJS»i 
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